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(54) Display apparatus, portable terminal, data display system and control method ol the data 
display system 



(57) A portable terminal (12) such as a cellular 

phone and an in-vehicle device (10) such as a vehicle 
navigation system are connected. After detecting tlie 
connection between the portable terminal and the In-ve- 
hicle device, acontroi unit ofthe cellular phone supplies 
display data to be displayed on its screen to the in-ve- 



hicle device. A control unit ofthe in-vehicle device dis- 
plays on a screen the display data supplied from the 
portable terminal. Touch switches such as alphanumeric 
keys of the cellular phone are further displayed in the 
blank area of the screen of the in-vehicle device, ena- 
bling operation of the cellular phone from the in-vehicle 
device. 
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Description 

BACKGROUND OF THE iNVENTIQN 

1 . Field of Invention 

[0001] The invention relates to displaying data infor- 
mation that has been displayed on a screen of a portable 
terminal, such as a cellular phone, on a large screen of 
a device separated from the portable terminal. 

2. Description of Related Art 

[0002] In recent years, many types of display appara- 
tuses have been proposed in conjunction with develop- 
ment of various data tenninals. For example, Japanese 
Laid-open Publication No. 1 1 -288253 discloses a liquid 
crystal display apparatus with a structure that allows 
separation of the liquid crystal display portion from the 
computer. As a result, the separated liquid crystal dis- 
play portion is capable of functioning as a display appa- 
ratus of a multipurpose personal computer system, or 
as an independent portable display apparatus. 
[0003] This reference also discloses that when the liq- 
uid crystal display portion is used independently as a 
portable image display apparatus, it may be connected 
with a portable data instrument such as a cellular phone. 
This feature makes it possible to supply image data that 
has been uncompressed using a CPU within the porta- 
ble data instrument to the liquid crystal display portion. 
As a result, the uncompressed data can be displayed 
on the liquid crystal display portion. 
[0004] In light of there being no ability to process im- 
age data in the display apparatus itself when processing 
data that should be displayed, there has been disclosed 
(with respect to processing of image data) using the 
CPU of an external instrument such as a cellular phone, 
and displaying the processed image data on the display 
apparatus. However, the aforementioned publication 
discloses no technology for displaying the information 
displayed on the cellular phone on a larger screen of the 
display apparatus. In particular, as displayed on the re- 
cent third-generation cellular phones, cellular phone 
screens have become capable of not only displaying still 
Images, but moving images as well. The size of the cel- 
lular phone screen is limited due to portability con- 
straints. Therefore, it can be difficult to see the data on 
the screen at times and many users desire a larger 
screen on which to display data. The aforementioned 
technology fails to meet the user demand for a larger 
screen to display data displayed on the cellular phone. 
[0005] The technology for displaying a PDA screen on 
the Web after connecting the cellular phone and a PDA 
Is known. However, the cellular phone does nothing 
more than provide a communication interface to the 
PDA. Data displayed on the PDA screen are mere im- 
ages created within the PDA and not data displayed on 
the cellular phone screen. 



SUMMARY OF THE INVENTION 

[0006] It is an object of the invention to provide a dis- 
play apparatus and display system allowing enjoyment 

5 of data, which should be displayed on the screen of a 
portable terminal, such as a cellular phone, on a larger 
screen, and in particular, enabling easy visual recogni- 
tion of a cellular phone screen inside a vehicle as well. 
[0007] According to one aspect of the invention , a dis- 

10 play apparatus is provided with an interface connected 
to a portable terminal, which allows an input of data in- 
formation to be displayed on a screen of the portable 
temninal. The apparatus further includes a control unit 
that converts the data information Into display data in- 

15 formation, and a display unit that has a screen larger 
than a screen of the portable terminal, the display unit 
having the display data information displayed on the 
screen, 

[0008] Furthermore, the apparatus may include an in- 
20 put portion through which the data information is input 
wherein the interface is operative to transmit the data 
information input through the input portion to the porta- 
ble terminal. 

[0009] Also, the control unit may convert the data in- 
25 fonnation into the display data information on the basis 
of each screen size of the display apparatus and the 
portable terminal. 

[0010] The control unit may set the screen of the port- 
able terminal to a non-display mode when it is deter- 
ge mined that the portable tenninal is connected with the 
display apparatus. 

[0011] The portable terminal may, for example, be a 
cellular phone. 

[0012] According to another aspect of the invention, 

35 a portable terminal is provided with an interface that is 
operative to connect the portable terminal with the in- 
vehicle device, and a control unit that converts data in- 
formation to be displayed on a screen of the portable 
terminal into display data information on the basis of a 

40 screen size ofthe in-vehicle device such that the display 
data information is transmitted to the interface. 
[0013] The control un it may set the screen of the port- 
able terminal to a non-display mode when it is deter- 
mined that the portable temriinal is connected with the 

45 in-vehicle device. 

[0014] According to another aspect of the invention, 
an information display system includes an in-vehicle de- 
vice and a portable tenninal. In the information display 
system, the portable terminal includes an interface that 

50 is operative to connect the portable terminal with the in- 
vehicle device, and a control unit that transmits data in- 
formation to be displayed on a screen of the portable 
terminal to the in-vehicle device. Also, the in-vehicle de- 
vice includes an interface that is operative to connect 

55 the in-vehicle device with the portable terminal, and a 
display control unit that displays the data information 
transmitted from the portable terminal on a screen of the 
in-vehicle device that is larger than the screen of the 
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portable terminal. 

The data information to be displayed on the screen of 
the portable terminal is displayed on the screen of the 
in-vehicie device. 

[0015] In the system, the control unit of the portable 
terminal may supply operation command data informa- 
tion thereof to the in-vehicle device when it is deter- 
mined that the portable terminal is connected with the 
in-vehicie device. The display control unit of the in-ve- 
hicle device may display the operation command data 
information from the portable terminal on the screen of 
the In-vehicie device together with the data information. 
[001 6] Inthe system, the in-vehicle device may further 
include a command input portion, and the control unit 
may transmit a command input from the command input 
portion to the portable terminal through the interface of 
the in-vehide device. The control unit of the portable ter- 
minal interprets the command supplied from the in-ve- 
hicle device so as to be executed. 
[0017] The display control portion of the In-vehicle de- 
vice may display the data information from the portable 
terminal and the command input portion is displayed in 
a tough switch on the screen of the in-vehicle device, 
[0018] Thus, data that should be displayed on the 
screen of a portable terminal such as a cellular phone 
may be displayed on a larger screen. For example, sup- 
posing that the in-vehicle device such as a navigation 
system mounted in a vehicle is used as the large screen 
display apparatus, it would be possible to display data 
of the portable temninal on a large screen set at an op- 
timum location in the vehicle. Also, in the invention, a 
data input portion is provided on the display apparatus, 
and by operating the portable terminal through this data, 
operating the portable temninal using small operation 
buttons of the portable terminal is no longer necessary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] 

FIG. 1 is an exemplary block diagram of a system 
of an embodiment of the invention; 
FIG. 2 is an exemplary flowchart of a process exe- 
cuted in an in-vehicle device according to the em- 
bodiment of the invention; 

FIGs. 3A-3B are exemplary diagrams showing 
screen sizes of the in-vehicle device and the porta- 
ble terminal according to the embodiment, respec- 
tively; 

FIGs. 4A-4B are exemplary diagrams showing the 
in-vehicle device and the portableterminal on which 
each data information Is displayed, respectively; 
and 

FIG. 5 is an exemplary flowchart of a process exe- 
cuted in the portable tenninal according to the em- 
bodiment of the invention. 



DETAILED DESCRIPTION OF EXEMPLARY 

EMBODIMENTS 

[0020] Hereafter, an embodiment of the invention in 
5 which a cellular phone is used within a vehicle will be 
described with reference to the drawings. 
[0021] FIG. 1 illustrates an exemplary block diagram 
of a data display system of the embodiment. The data 
display system includes an in-vehicle device 10 mount- 

10 ed in a vehicle, and acellularphone 12that isconnected 
to the in-vehicle device 1 0. The in-vehicle device 1 0, for 
example, can be dualiy used with a vehicle navigation 
system. The vehicle navigation system Includes an Input 
portion, a processing portion, a map data memory por- 

15 tion, and a display portion. The input portion, processing 
portion, and display portion may be used as they are by 
the in-vehicle device. The in-vehicle device 10 includes 
as function blocks a memory, an input portion, a control 
unit, an interface, touch switches, a display control por- 

20 tion, and a display portion. The input portion and touch 
switches can be used in common (the touch switches 
can be made the input portion). The input portion may 
include operation switches or operation buttons provid- 
ed near the display portion. The memory includes a 

25 RAM, flash memory and the like. The display portion 
may be formed of the liquid crystal display apparatus of 
the navigation system and the like. The intertace may 
be of a wired or wireless communication type using 
jEEE1394 and Bluetooth, for example. 

30 [0022] Meanwhile, the cellular phone 1 2 serving as a 
portable terminal includes a communication portion, a 
control unit, an interface, an input portion, a display con- 
trol portion, and a display portion. The interface may be 
of a wired or wireless type that is the same as the inter- 

35 face used in the In-vehicle device 10. The control unit 
of the cellular phone 12 serves as the cellular phone in 
addition to monitonng the connected state of the inter- 
face and implementing a certain processing through the 
interface when the in-vehicle device 10 is connected 

40 with the cellular phone 12. Specifically, the control unit 
of the cellular phone 1 2 controls the display control por- 
tion of the cellular phone 12, and supplies data dis- 
played on the display portion (screen) of the cellular 
phone to the in-vehicle device 1 0 through the interface. 

45 The data displayed on the screen of the cellular phone 
12 is displayed on the display portion (screen) of the in- 
vehicle device 1 0. The user is then able to confirm data 
on the screen of the in-vehicle device 10, which is larger 
and easier to see than the screen of the cellular phone 

50 12. 

[0023] Also, the control unit of the cellular phone 12 
supplies operation command data (or configuration da- 
ta) of the cellular phone 12 to the in-vehicle device 10 
through the interface. In the in-vehicle device 10, this 
55 operation command is displayed on the screen so as to 
function as the operation portion of the cellular phone 
12. Using the operation commands, the operation data 
infomriation of the user is then supplied to the cellular 
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phone 12 from the in-vehicle device 10 through the in- 
terface. The control unit of the cellular phone 12 inter- 
prets these operation connmands as its own operation 
commands, implements processing in accordance with 
the operation commands, and depending on the com- 
mand content, sends data to externa! portions via the 
communication portion. For example, in the case of a 
command to operate a hyperlink displayed on the 
screen, the web page corresponding to http is requested 
to a content provider. In this case, the operation of the 
cellular phone 1 2 is actually conducted by the in-vehicle 
10. The operation buttons or switches of the cellular 
phone 1 2 can be substituted with those of the in-vehicle 
device 1 0. The aforementioned operation of the control 
unit of the cellular phone 1 2 may be implemented in ac- 
cordance with a program stored in ROM. 
[0024] When display data are supplied from the con- 
trol unit of the cellular phone 12 through the interface, 
the control unit ofthe in-vehicle device 1 0 supplies those 
data to the display control portion of the in-vehicle de- 
vice, In the display control portion, the received display 
data are processed, then supplied to the display portion 
so as to be displayed at a size larger than the screen of 
the cellular phone 12. In addition, when operation com- 
mand data (configuration data) are supplied from the 
cellular phone 12 through the interface, they are also 
supplied to the display control portion so as to be dis- 
played on the screen. Touch switches, for example, may 
be used as the display of the operation commands. 
When the touch switches are operated by the user, the 
corresponding operation command is transmitted to the 
control unit of the cellular phone 12 through the control 
unit and the interface. The control unit of the in-vehicle 
device 10 also implements processing when it is con- 
nected with the cellular phone 12 in accordance with the 
program preliminarily stored in ROM , The in-vehicle de- 
vice 10 andthecellularphone 12 may be wirelessly con- 
nected or connected by wire. In the case of a wired con- 
nection, the connection between the cellular phone 12 
and the in-vehicle device 1 0 may be established by set- 
ting the cellular phone 1 2 into a cradle provided in a cer- 
tain location in the vehicle. 

[0025] Referring to FIG. 2, the exemplary flowchart il- 
lustrates the process executed in the in-vehicle device 
1 0 of the Information display system. First In step SI 01 , 
it is determined whether the cellular phone 12 is con- 
nected with the in-vehicle device 10 through the inter- 
face. If YES is determined, that is, the cellular phone 1 2 
is wirelessly connected or connected by wire with the 
in-vehicle device 1 0, the control unit of the In-vehicle de- 
vice 1 0 sets the display area of its own screen on which 
the data displayed on the screen of the cellular phone 
12 are displayed. The control unit of the in-vehicle de- 
vice 1 0 sets an optimum display area on the basis ofthe 
difference in the screen size or the number of screen 
display pixels between the cellular phone 12 and the in- 
vehicle device 10. Specifically, referring to FIG. 3, as- 
suming that the cellular phone 12 has a lateral size XI 



representing lateral display pixels, and a longitudinal 
size Y1 representing longitudinal display pixels, and the 
In-vehicle device 10 has a lateral size X2 representing 
lateral display pixels, and a longitudinal size Y2 repre- 

5 senting longitudinal display pixels, a screen size ratio R 
of the number of longitudinal display pixels of the in-ve- 
hicle device 10 to the cellularphone 12 is obtained using 
the formula, that is, R - Y2/Y1 , in step 31 02. As the lon- 
gitudinal size Y2 represents the characteristic value of 

10 the in-vehicle device 10 screen, such value can be 
stored in advance in the memory, for example. Mean- 
while, the longitudinal size Y1 of the cellular phone 12 
screen can be obtained by the control unit of the in-ve- 
hicle device 10 that sends a command requesting 
screen size parameters to the control unit of the cellular 
phone 12 after detecting a connection between the cel- 
lular phone 12 and the in-vehicle device 10. Then the 
control unit of the cellular phone 12 returns the screen 
size parameters stored in advance in the memory in re- 

20 sponse to the command. The control unit of the cellular 
phone 12 may be structured to supply the screen size 
parameters automatically after determining the connec- 
tion between the cellular phone 12 and the In-vehlcle 
device 1 0. 

25 [0026] Referring to FIG. 2, after calculating the ratio 

R in step 8102, the process proceeds to step SI 03 
where the control unit of the in-vehicle device 10 then 
calculates the lateral size X of the In-vehicle device 10 
screen on which the data displayed on the screen of the 

30 cellular phone 1 2 is calculated using the ratio R and the 
lateral size XI of the cellular phone 12. The lateral size 
X of the lateral display area is calculated using the ratio 
R obtained In step 8102 and the lateral size XI of the 
cellular phone screen 12 as shown by the formula, X = 

35 XI x R in step 8103. After calculating the lateral size X 
ofthe in-vehicle device 1 0, using X and Y2 in step SI 04, 
the control unit ofthe in-vehicle device 10 sets the area 
(X, Y2) for displaying the screen data of the cellular 
phone 12 on the screen of the in-vehicle device 10. 

40 Needless to say, (X, Y2) is the area where the screen 
of the cellular phone 12 is fully displayed in the longitu- 
dinal direction on the screen of the in-vehicle device 1 0. 
[0027] FIG. 3B shows the display area (X, Y2) as set 
above displayed on the screen ofthe in-vehicle device 
10. The screen size ofthe in-vehicle device 1 0 is larger 
than that of the cellular phone 12. When the screen of 
the in-vehicle device 10 is long from side to side, even 
if the display screen of the cellular phone 1 2 Is fully dis- 
played in the longitudinal direction on the screen of the 

50 in-vehicle device 1 0, a blank area will exist on the screen 
of the in-vehicle device 10, thai, is, X < X2. 
[0028] After the display area is set in step 8104, the 
process proceeds to step 81 05 In which it is detennined 
whether a plot command has been supplied from the 

55 cellular phone 12 to the in-vehicle device 10. If YES is 
obtained, that is, the plot command has been sent, the 
process proceeds to step 81 06. In step SI 06, the coor- 
dinate data corresponding to the screen size of the in- 
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vehicle device 1 0, that is, (Xn, Yn) are obtained by mul- 
tiplying the ratio R by the coordinate data included in the 
plot command using the formulae, that is, Xn== xn R and 
Yn = yn • R, so as to be supplied to the display control 
portion and the display portion. If a plurality of plot com- 
mands exist, the bit-map conversion will be repeatedly 
perfonried. The data supplied from the control unit are 
stored in VRAM of the display control portion, and are 
supplied to the display portion. The data will be dis- 
played within the display area (X, Y2) on the screen of 
the in-vehicle device 10 as set in step S1 04. Preferably 
the control unit of the in-vehicle device 1 0 performs con- 
version of the bit-map data for display and then converts 
the number of pixels. Assuming that the coordinate of 
the screen size of the cellular phone 12 (X1 , Y1) is (144, 
176), and that the coordinate of the screen size of the 
in-vehicie device (X2, Y2) is (400, 234), the ratio R re- 
suits in 1 .33 or 3:4. Therefore, one line may be added 
to every third line of the original data in the longitudinal 
bitmap data. This additional data is created by calculat- 
ing the arithmetic average of the third and fourth lines 
of data in the original data to use as the fourth line of 
display data. The same process also applies to the lat 
eral direction. Thus, the original 176 x 144 pixel data is 
displayed as 234 x 192 pixel data. The conversion of 
images with few pixels into images with many pixels is 
a commonly Known technology and can be accom- 
plished not only through the use of an arithmetic aver- 
age, but also with other arbitrary interpolation methods 
such as a weighted average. 

[0029] FIGs. 4A-4B show the exemplary screen dis- 
play of the cellular phone 1 2 displayed on the screen of 
the in-vehicle device 1 0 as described above. In FIGs 4A- 
4B, map data is displayed on the cellular phone 12. 
Meanwhile, the same data as this map data is fully dis- 
played longitudinally on the left half (display area (X, 
Y2)) of the screen of the in-vehicle device 10. In addition, 
operation command data supplied from the cellular 
phone 12 is displayed in the touch switch form in the 
blank area of the in-vehicle device 10 where the map 
data is not displayed. Alphanumeric keys as well as 
function keys (G key within the figure) of the cellular 
phone 12 exist as operation command data, and these 
operation keys are displayed in substantially the same 
arrangement as the cellular phone 1 2 operation key ar- 
rangement. Tho user is able to operate the cellular 
phone 12 using the touch switches displayed on the 
screen of the In-vehicle device 1 0 and confinm map data 
on the large-sized screen of the in-vehicle device 10 in- 
stead of the small screen of the cellular phone 12. In 
other words, when the user operates the touch switches 
displayed on the right half of the screen while looking at 
the map data, the operation commands corresponding 
to the touch switches are supplied to the controller of 
the cellular phone 1 2 from the control unit of the in-ve- 
hicle device 10. The control unit of the cellular phone 12 
processes the operation commands from the in-vehicle 
device 10 as if the operation commands were from the 



operation keys of the cellular phone 12 itself and imple- 
ments the function of the cellular phone 12. For exam- 
ple, when the numeric key (4) is operated in the cellular 
phone 12, if the operation represents the function for 

5 scrolling the map data to the left, when the user operates 
the touch switch (4) displayed on the screen of the in- 
vehicle device 10, the operation command is then sup- 
plied to the cellular phone 12. The control unit of the 
cellular phone 12, based on the operation command, 

10 scrolls the map data displayed on the screen of the cel- 
lular phone 1 2 to the left. Along with displaying the map 
data that has been scrolled to the left on the screen of 
the cellular phone 12, the control unit of the cellular 
phone 12 also supplies this display data to the in-vehicle 

IS device 1 0 since the in-vehicle device 1 0 and the cellular 
phone 12 are connected. 

[0030] The control unit of the in-vehicle device 10 
processes the display data sent from the cellular phone 
12 according to the process of the flowchart as shown 

20 in FIG. 2, and displays the scrolled map data on the 
screen of the in-vehicle device 10 as well. On the blank 
area of the in-vehicle device 1 0, menu keys for operating 
the map data may be displayed instead of operation 
keys; for example, displaying arrows showing a direc- 

25 tion for movement, and when the user touches any ar- 
row, that command is sent to the cellular phone 1 2 from 
the control unit of the in-vehicle device 10. The control 
unit of the in-vehicle device 10 converts the operation 
content of the touch switch into a form capable of inter- 

30 pretation by the control unit of the cellular phone 12 and 
supplies it to the cellular phone 12. The control unit of 
the cellular phone 12 interprets the sent operation com- 
mand, operates its own screen, and supplies the display 
data obtained to the In-vehicle device 10 as well, 

35 [0031 ] Once the data displayed on the screen of the 
cellular phone 12 is expanded and displayed on the 
screen of the in-vehicle device 10, the screen on the 
cellular phone 12 may be switched to a non-display 
(non-active) mode. Thus, along with allowing conserva- 

40 tion of power on the cellular phone 12, for example, cas- 
es when certain contents with conditions for display on 
only one screen can also be accommodated. Of course, 
enabling the screen of the cellular phone 1 2 to switch to 
a display mode or non-display mode at will is also pos- 

4s sible. For example, a conversion switch on the cellular 
phone 1 2 may be provided so that the user may set the 
screen of the cellularphone 12 to a display mode or non- 
display mode when connected with the in-vehicle device 
10. 

50 [0032] FIG, 5 illustrates an exemplary flowchart proc- 
ess that automatically sets the screen of the cellular 
phone 12 to a non -display mode when it Is determined 
thai the cellular phone 12 is connected with the in-vehi- 
cle device 10. Referring to FIG. 5, it is determined 

55 whether the in-vehicle device 1 0 and the cellular phone 
12 are either wirelessly connected or connected by wire 
in step S201 . If YES is determined in step S201 , that is, 
connection between the in-vehicle device 10 and the 
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cellular phone 12 is detected, the process proceeds to 
step S202. In step S202, it is determined whether the 
screen of the cellular phone 12 has been cleared, that 
is, whether the screen of the cellular phone 12 is set to 
the non-display nnode, The aforementioned determina- 5 
tion may be executed by the control unit of the in-vehicle 
device 1 0. In this case, when the control unit of the cel- 
lular phone 1 2 sets the screen to the non-display mode, 
the protocol to that effect which sends that command to 
the in-vehicle device 10 may be defined. If NO is ob- io 
tained in step S202, that is, the screen of the cellular 
phone 12 is in the display mode, the control unit of the 
cellular phone 12 sets the screen to the non-display 
mode in step S203. The aforementioned processing 
may be executed by the control units of the in-vehicle 
device 1 0 and the cellular phone 1 2. The control com- 
mands to shift the screen of the cellular phone 1 2 to the 
non-display mode may be transmitted from the In-vehl- 
cle device 10 to the cellular phone 12. 
[0033] Meanwhile If YES Is determined in step S202, 20 
that is, it is determined that the screen of the cellular 
phone 1 2 has already been set to non-display mode, the 
process proceeds to step S204. In step S204, it is de- 
termined whether the data displayed on the screen of 
the cellular phone 12 has already been transmitted to 25 
the in-vehicle device 10, If YES is determined in step 
8204, that is, the data have already been transmitted to 
the in-vehicle device 10, the process proceeds to step 
S205. In step S205, the data to be displayed on the 
screen of the cellular phone 12 are cleared from the 30 
memory. This makes it possible to display the data only 
on the screen of the in-vehicle device 1 0. 
[0034] When the user disconnects the connection be- 
tween the cellular phone 12 and the in-vehicle device 
10 in order to carry the cellular phone 12 outside the 35 
vehicle, the determination in step S201 becomes NO. 
Then the process proceeds to step S206 where it is de- 
termined whether the data displayed on the screen of 
the cellular phone 12 have been cleared, that is, the 
screen has been set to the non-display mode. If YES is 40 
determined in step 8206, that is, the screen of the cel- 
lular phone 12 has already been set to the non-display 
mode, the process proceeds to step 8207. In step S207, 
the control unit of the cellular phone 1 2 sets the screen 
of the cellular phone 12 to an active state, that is, the 45 
display mode In order to make the cellular phone oper- 
ative. 

[0035] Thus, It is possibleforthe user to easily display 
the data displayed on the cellular phone 1 2 by displaying 
the data on the larger screen of the in-vehlcle device 1 0. so 

Furthermore, since the touch switches for operating the 
cellular phone 12 are displayed together with the data 
on the in-vehicle device 1 0, it is possible to realize easy 
operation of the cellular phone 12. 

[0036] An embodiment of the invention has been de- 55 
scribed above, but the invention is not limited to the 
aforementioned embodiment, and many variations are 
possible. 



[0037] For example, in the embodiment, touch switch- 
es are displayed in the blank area of the screen of the 
in-vehicle device 1 0. The operation of map data and the 
like can be conducted through operation buttons provid- 
ed In the In-vehlcle device 10 without displaying the 
touch switches. In this case, the control unit of the in- 
vehicle device 10 may convert its operation command 
before sending such that it can be recognized by the 
control unit of the cellular phone 12. 
[0038] Also, the data displayed on each screen of the 
in-vehicle device 10 and the cellular phone 12 may be 
switched between the display mode and the non-display 
mode instead of only switching the mode of the cellular 
phone 12 between the display mode and the non-dis- 
play mode. For example, a selector switch may be pro- 
vided at the in-vehicle device 1 0 such that the mode may 
be switched to the modes from 1 to 3 sequentially. That 
is, the mode 1 represents that the screen of the in-vehl- 
cle device is in the non-display mode, and the screen of 
the cellular phone is In the display mode. The mode 2 
represents that the screen of the in-vehicle device and 
the screen of the cellular phone are both in the display 
modes. The mode 3 represents that the screen of the 
in-vehicle device is in the display mode, and the screen 
of the cellular phone is In the non-display mode. 
[0039] Furthermore, in the embodiment, data dis- 
played on the screen of the cellular phone 12 is fully 
displayed longitudinally on the screen of the in-vehlcle 
device 10. It may be designed to allow the user to arbi- 
trarily set the display area. Namely, the display area (X, 
Y) of the in-vehicle device 1 0 can be set to any arbitrary 
area (X, Y) that fulfills X>X1 , Y>Y1 with regard to the 
screen size (XI, Y1) of the cellular phone 12. As one of 
the aforementioned examples, when function keys are 
displayed In a touch switch form In the lower portion of 
the screen of the in-vehicle device 1 0, in order to ensure 
the touch switch area, the display data of the cellular 
phone 1 2 are displayed with space left In the longitudinal 
direction or the like. 

[0040] As described above, data displayed on the 
screen of the portable terminal such as a cellular phone 
can be easily displayed according to the invention. 
[0041] While the invention has been described with 
reference to preferred embodiments thereof, it is to be 
understood that the Invention is not limited to the pre- 
ferred embodiments or constructions. To the contrary, 
the invention is intended to cover various modifications 
and equivalent arrangements. In addition, while the var- 
ious elements of the preferred embodiments are shown 
in various combinations and configurations, which are 
exemplary, other combinations and configurations, in- 
cluding more, less or only a single element, are also 
within the spirit and scope of the invention. 
[0042] A portable terminal (12) such as a cellular 
phone and an in-vehicle device (10) such as a vehicle 
navigation system are connected. After detecting the 
connection between the portable terminal and the in-ve- 
hk:le device, a control unit of the cellular phone supplies 
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display data to be displayed on its screen to the in-ve- 
hicle device. A control unit of the in-vehicle device dis- 
plays on a screen the display data supplied from the 
portable terminal. Touch switches such as alphanumeric 
keys of the cellular phone are further displayed In the 
blank area of the screen of the in-vehicle device, ena~ 
bling operation of the cellular phone from the in-vehicle 
device. 



Claims 

1. A display apparatus comprising: 



5. The display apparatus according to claim any one 
of claims 1 to 4, wherein the portable terminal fur- 
ther comprises a cellular phone. 



7. The portable terminal according to claim 6, wherein 
the control unit sets the screen of the portable ter- 
minal to a non-display mode when it is determined 
that the portable terminal is connected to the in-ve- 

5 hide device. 

8. The portable terminal according to claim 6, wherein 
the In -vehicle device further comprises a navigation 
system mounted In a vehicle. 

10 

9. An information display system including an in-vehi- 
cle device and the portable terminal, comprising: 

a first interface that connects the portable ter- 
minal to the in-vehlcle device; 
a control unit that transmits data information to 
be displayed on a screen of the portable termi- 
nal to the In-vehlcle device; 
a second interface that connects the in-vehicle 
device to the portable terminal; and 
a display control unit that displays the data in- 
formation transmitted from the portable termi- 
nal on a screen of the In-vehlcle device that Is 
larger than the screen of the portable terminal, 
wherein: 

the data information to be displayed on the 
screen of the portable terminal is displayed 
on the screen of the in-vehicle device. 

10. The information display system according to claim 
9, wherein: 

the control unit of the portable terminal supplies 
operation command data information thereof to 
the in-vehicle device when it is determined that 
the portable terminal is connected to the in-ve- 
hlcle device; and 

the display control unit of the in-vehicle device 
displays the operation command data informa- 
tion from the portable terminal on the screen of 
the in-vehicle device together with the data in- 
formation. 

45 11. The infomiation display system according to claim 
9, wherein: 



an interface connected to a portable terminal 

(12), the interface allowing an input of data in- 
fomnation to be displayed on a screen of the 
portable terminal; 

a control unit that converts the data Information 
into display data Infomnatlon; and 20 
a display unit that has a screen larger than a 
screen of the portable temninal, the display unit 
displaying the display data infomnatlon on the 
screen. 

25 

2. The display apparatus according to claim 1 , further 
comprising an input portion through which the data 
information is input, wherein the interface transmits 
the data information Input through the input portion 
to the portable terminal. 30 

3. The display apparatus according to claim 1 or 2, 
wherein the control unit converts the data informa- 
tion into the display data information based on each 
screen size of the display apparatus and the porta- 35 
ble terminal. 

4. The display apparatus according to any one of 
claims 1 , 2, or 3, wherein the control unit sets the 
screen of the portable terminal to a non-display 40 
mode when it is determined that the portable termi- 
nal is connected to the display apparatus. 



6. A portable terminal that is connected with an In-ve- 
hicle device, the portable terminal comprising: 

50 

an interface that connects the portable terminal 
to the in-vehicle device; and 
a control unit that converts data infomnatlon to 
be displayed on a screen of the portable termi- 
nal into display data information based on a 55 
screen size of the in-vehicle device such that 
the display data information is transmitted to 
the Interface, 



the In-vehicle device further comprises a com- 
mand input portion, and the control unit trans- 
mits a command input from the command input 
portion to the portable terminal through the In- 
terface of the In-vehicle device; and 
the control unit of the portable terminal inter- 
prets the command supplied from the in-vehlcle 
device so to that it can be executed. 

12. The information display system according to claim 
11 , wherein the display control portion of the In-ve- 
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hide device displays the data information from the 
portable terminal and the command input portion is 
displayed in a touch switch on the screen of the in- 
vehicle device. 

5 

13. A control method of an information display system 
Including an in-vehicle device and a portable termi- 
nal, the control method comprising: 

transmitting data infon'Tiation to be displayed on io 
a screen of the portable terminal to the in-vehi- 
cle device when a connection between the port- 
able terminal and the in-vehicle device is de- 
tected; and 

displaying the transmitted data information to is 
be displayed on the screen of the portable ter- 
minal on a screen of the in-vehicle device that 
is larger than the screen of the portable termi- 
nal. 

20 

14. The control method according to claim 13, further 

comprising: 

transmitting operation command data informa- 
tion of the portable tennina! to the in-vehicfe de- 25 
vice when the connection between the portable 
terminal and the in-vehicle device is detected; 
and 

displaying the operation command data infor- 
mation on the screen of the in-vehicle device. 30 

15. The control method according to claim 13, wherein 
a command sent from the in-vehicle device is trans- 
mitted to the portable terminal so that the com- 
mands can be interpreted and executed. 35 

16. The control method according to claim 13, further 
comprising switching between a non-display mode 
and a display mode of the screen of the portable 
tenninal. 40 
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